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(57) ABSTRACT 

Disclosed is an instrument, valve prosthesis and procedure 
for the minimally invasive implantation of an anti- reflux 
valve in a patient for the treatment of gastroesophageal 
reflux disease. Self-anchoring or stapleable one-way anti- 
reflux valve prostheses are provided, which may be 
implanted proximate a patient's gastroesophageal junction 
without open or laparoscopic surgery. An instrument for the 
peroral insertion, positioning and fixing of the valve pros- 
thesis to the tissue of the esophagus is described for the 
implantation of either the self-anchoring or stapleable pros- 
thesis. 

17 Claims, 8 Drawing Sheets 
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PERO RALLY INSERTABLE 
GASTROESOPHAGEAL ANTI-REFLUX 
VALVE PROSTHESIS AND TOOL FOR 

IMPLANTATION THEREOF 

FIELD OF THE INVENTION 

This invention relates to a device and non-invasive sur- 
gical method for treating gastroesophageal reflux disease. 
More specifically, it relates lo an anti-reflux valve prosthesis 
and associated instrumentation for its peroral placement and 
in situ fixing at the gastroesophageal junction, to prevent the 
reflux of gastric contents into the esophagus in the treatment 
of gastroesophageal reflux disease in a patient. 

BACKGROUND OF THE INVENTION 

Gastroesophageal reflux disease (GERD) is the common- 
est cause of dyspepsia, affecting some 30% of the United 
States adult population intermittently and some 10% on a 
continuous and troublesome basis. Gastroesophageal reflux 
disease produces heartburn, abdominal pain and regurgita- 
tion of acid-containing gastric contents into the esophagus 
and pharynx. It may also lead to alteration of the lining of 
the esophagus (Barrett's Esophagus), which may go on to 
produce esophageal cancer. Current methods of treating 
GERD include powerful antacid medication therapies and 
surgical interventions. 

Medication therapy with powerful antacids is directed at 
treating the symptoms of GERD, and is necessarily not 
curative. Furthermore, medication-based therapies are not 
always fully effective, as reflux is not prevented and the 
esophagus may continue lo be exposed lo gastric content. 

Surgical intervention typically involves either open sur- 
gery (performed through the abdomen or the chest) or 
laparoscopic surgery (performed through one or more inci- 
sion access ports inserted through the abdominal wall), and 
the re-sectioning of tissue or the implanting of a prosthetic 
device. Although surgical interventions can be curative, 
these treatments are seriously invasive and have the atten- 
dant risk of such procedures. Despite the risk, the field has 
been motivated to provide solutions to the GERD problem, 
which has resulted in the development of a number of 
surgically implantable anti-reflux valve prosthetic devices. 
Prior anti-re flux valve prostheses are essentially one-way 
valves implanted at the gastroesophageal junction using 
open or laparoscopic surgery. The implanted prosthesis 
allows normal swallowing to take place in an orthograde 
manner while preventing the reflux of gastric contents from 
the stomach into the esophagus. 

Examples of surgically implanted esophageal anti-reflux 
valve prostheses include the devices of: Godin (U.S. Pat. 
No. 5,314,473) which discloses ;i one-way, anti-return valve 
comprising a flattened tubular part associated with an annu- 
lar fixing element; and Reich (U.S. Pat. No, 4,846,836) 
which discloses a bi-directional valve and housing for 
similar purposes. These devices were developed to be 
inserted into the gastroesophageal junction via open or 
laparoscopic surgery and fixed there. The purpose was to 
permit the unidirectional passage of ingested materials into 
the stomach while preventing the reflux of gastric content of 
the stomach into the esophagus. Typically, these devices 
require suturing or other means to fix them to the tissue of 
the esophagus. 

Generally, all of these prior devices and methods require 
surgical invasion of a body cavity and breach of the body 
membrane in some fashion (e.g., open surgery or 
laparoscopy) in order to accomplish their utility. However, 



14,642 Bl 

2 

such invasive surgical interventions are too frequently com- 
plicated by problems such as stricture formation, "gas 
bloat," or recurrent symptoms of reflux disease. 
Additionally, the results obtained by gross surgical treatment 

5 can be technique -dependent and vary significantly from 
surgeon to surgeon. 

In view of the preference for minimally invasive forms of 
surgery there is a need in the art for GERD treatments which 
can be fully accomplished without surgically compromising 

10 the integrity of a patient's body membrane. Applicant has 
invented a peroral procedure for the insertion and implan- 
tation of an anti-reflux valve prosthesis that can address this 
need. It benefits the field to have an alternative prosthetic 
device and method that can be practiced lo position and fix 

15 an anti-reflux prosthesis in place in the esophagus without 
resort to surgical incision or laparoscopy. 

SUMMARY OF TOE INVENTION 

0() The present invention relates to an anti-reflux valve 
prosthesis system for treating gastroesophageal reflux dis- 
ease (GERD) in a patient, which does not require open or 
laparoscopic surgery to implant. The present invention pro- 
vides for perorally inserting an anti-reflux valve prosthesis 

95 down the lumen of the esophagus, to the gastroesophageal 
junction, where it is fixed in place. The advantage of this 
system is that peroral insertion of such a valve eliminates the 
need for either open formal laparotomy, thoracotomy or a 
laparoscopic approach using multiple access ports. Peroral 

?0 installation of an anti-reflux prosthesis has the potential 
benefits of reducing the trauma, morbidity and hospital stay 
associated with implantation of anti-reflux valve prostheses 
relative to other surgical techniques. Furthermore, a system 
permitting the implantation of a standardized anti-reflux 

35 valve in an accurate and reproducible manner has the 
potential for providing more consistent clinical results than 
can be achieved with other technique-dependent methods of 
treatment. 

The prosthesis system comprises an anti-reflux valve 

40 prosthesis and a peroral implantation tool for positioning 
and fixing the prosthesis proximate the distal end of the 
esophagus of a patient being treated for GERD. The present 
invention provides a prosthesis that is self-anchoring, having 
a mounting ring preferably constructed of a memory mate- 

45 rial supporting an anti-reflux valve. The memory material 
allows the mounting ring to be acted upon and deformed, but 
lo return to its original shape when the deformation force is 
removed. The mounting ring is deformed during installation, 
but automatically returns lo its original ring shape upon 

50 release. Also, the mounting ring incorporates tissue anchors 
which fixably engage the adjacent lumenal tissue of the 
esophagus to hold the prosthesis in place after installation. 
An anti-reflux valve is supported by the mounting ring. The 
anti-reflux valve is a normally closed, compliant one-way 

55 valve integral with the mounting ring. A variety of one-way 
valve types are practicable in the present invention by one of 
ordinary skill in the art. These include sleeve valves, 
monocuspid, bicuspid and tricuspid valves, hinged disk 
valves, double hinged valves and heart valves. Typically, the 

60 compliant part of a valve has structural supports to prevent 
the valve from inverting. 

A feature of one installation tool is a removable compres- 
sion collar for encircling the mounting ring and holding it in 
a compressed condition and for releaseably housing the 

65 prosthesis during positioning and prior to implantation. The 
compression collar is integral with one end of an overtube. 
The overtube is of a smooth and optionally flexible con- 
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struction. The distal end of the overtube receives and holds an anvil which bends the staples into a closed configuration 
the prosthesis in a compressed configuration during posi* to fix the tissue with the mounting ring, 
tioning of the prosthesis in the lumen of the esophagus. A y ne tissues to be stapled are drawn between the head and 
further feature of the installation tool is a hollow stylet tube lhe anv ;| ( by suct j on applied to a tubular member disposed 
indwelling and slidable in the length of the overtube from 5 k elween the head and anvil. Once the tissue is drawn 
the prosthesis at the distal end of the overtube to the handle between tne head and anvil, activation of the handle of the 
at the proximal end of the overtube. At its distal end, the tQol sels lhe stap]eg {Q permanent i y fi x prosthesis in position 
stylet is fitted with a normally deflated balloon which is jn lhe esophagus withdrawal of the tool leaves the pros- 
inflatable by passing a gas or liquid (under appropriate lhesis permanenUy implanted in the esophagus. There the 
pressure) through the hollow of the stylet tube and into the 10 proslhesis will preV ent reflux from occurring. The suspen- 
balloon. The deflated balloon is positioned and disengaged sion ^ [s conslrucled of an appropriate material of suffi- 
from the overtube in concert with the prosthesis. After dcm strenglh and long lerm durability to enable the device 
disengagement, the balloon is inflated to exert pressure on lf> be permanemly fixed in siUi , 

the inside surface of the mounting ring of lhe prostte^ Thc invcntion ^ cs a kh for ^ 

recovery or the memory material of the released mounting 15 F * reflux * comprising an autoclave . 

ring and the torce exerted by the inflated balloon cause he * P £ ^ ^ ^ 

tissue anchors of the mounlmg ring to engage with the ^ ^ fof [{s use 

lumenal tissue ot the esophagus. -™ , l • r .l . • .* 

r .u . ■ v „ The valve prosthesis ot the present invention is con- 

Anolher aspect ot he present invention is a method lor , ■ , L - i ■ n • . a t t 

♦u . . i . • i «. n „*i M r« c structed of known materials, biologically inert and resistant 

usinji the above tool to implant an anti-renux valve pros- ?0 \ * J . 

" P . . t ., nr {y^ . „ „„ mnr Lc} to the media of stomach content. The prosthesis comprises 

thesis in a pa lent with GERD. In operation, a compressed . r ™ r . 

T H . n ' f Ci™ a mounting ring and integral anti-reflux valve. Hie anti- 

prosthesis, housed in the compression collar of the implan- , • • i i t i . 

* . , ■ • . i i fu u „*■ „ nn Ztu„ re ux valve is an easy-opening one-way valve, implanted so 
tation too , is inserted down the esophagus of an anesthe- 7 , f * b 7 ■ *u j 

1 \ «n. .u .u • v ■« , ^ii.-on f rt r 1 ^1 ingested materials may pass through it in an orthograde 

tized patient. When the prosthesis is in a proper position tor . fe • - c . • j- . . .u • 

• i . ■ ,u i , k t lo f nn j * tU *u~ direction without significant impediment to their passage, 
implantation in the esophagus, the stylet and overtube are « _. , ° . , r . r £ , 

L1 . . , 7 j- ,u i u The valve is normally closed, and the pressure differential 

shdablv positioned so as to disengage the overtube and . .. . iu. ,u 

7 " i ... . ;u between the s omach and the esophagus and between the 

compression collar from the compressed prosthesis while . ^ & i rtt ,,.«. „r 

...... ,i , ( l • • abdominal and thoracic cavities act to maintain closure of 

holding it in position. Upon disengagement, the prosthesis is valve 
allowed to autoexpaud into position. Then the balloon 

feature of the stylet is inflated to positively engage the tissue 30 The mounting ring is typically made ot a memory mate- 
anchor feature of the proslhesis with the tissue of the rial (such as a nickel titanium alloy, spring steel, or suitable 
esophagus. After the prosthesis is anchored in position, the plastic). Similar devices, but without the incorporation of an 
balloon is deflated and the implantation tool is removed anti-reflux valve, are known in the art and have heen used in 
from the patient lhe lrealment °f strictures due to esophageal cancer. The 
Another aspect of the present invention is an anti-reflux 35 n,emor y mounting ring typically Ls encased 
valve prosthesis system having an implantation tool that or encapsulated tn a suitable biologically and chemically 

• i ■ i . . »„~i, rt /«« «fl.. V i, 0 i%«» compatible or inert material such as silicone or the like, 

uses a circular surgical stapler to anchor an anti-renux valve r 

proslhesis in place in a patient's esophagus. The proslhesis In one embodiment of the prosthesis, the mounting ring 

is fixed in position by stapling a mounting ring integral with (from which the valve is suspended) has an outwardly 

a one-way valve to the lumen wall of the esophagus. The 40 disposed, axial array of tissue anchors, typically, barbed 

stapler is accomplished by adapting any of a number of spikes. When the mounting ring is properly positioned in the 

circular surgical staplers known in the art (such as in U.S. esophagus, the tissue anchors are implanted into the lumen 

Pat No. 5,445,644 to Pietraiiita et al., U.S. Pat. No. 5,411, wall of the esophagus, to fix the mounting ring/valve com- 

508 to Besslcr, and U.S. Pat. No. 5,104,025 to Main et al. bination in place. The prosthesis (combination mounting 

which are hereby incorporated herein by reference) to 45 rin £ and vaIve ) is imphmled us j ng aD implantation tool 

include the vacuum tissue engagement means of the present described above. 

invention. In a further aspect of the present invention, a prosthesis 

In this embodiment, the installation tool has a tubular comprises an anti-reflux valve housed inside a cylindrical 

body having a length and outside diameter appropriate for device made of a memory material which can be fixed in the 

passage through the mouth and down the esophagus. A 50 dislal esophagus. Such cylindrical devices have been used 

substantially typically circular surgical stapler is mounted on (without the incorporation of a valve prosthesis) in the 

the distal end of this tubular device. The stapler is comprised treatment of strictures due jo esophageal cancer. An example 

of four major features: (i) a head for dispensing and driving of such a device is the WALLS TENT© esophageal 

staples, (2) an anvil for receiving and bending staple points, endoprosthesis (Schneider USA, Inc.). These devices typi- 

(3) a tissue engager for engaging and holding lumenal tissue 55 cally comprise a cylinder of memory metal in close contact 

in an annular space between the head and anvil, and (4) a with a sleeve of suitable material, such as silicone. The 

prosthesis holder for juxtaposing the mounting ring of a prosthesis is inserted perorally and positioned using an 

prosthesis with the engaged lumenal tissue. The relationship adaptation of the usual tool used for installing such devices, 

of these features is designed for the driving of staple points The prosthesis is fixed in place by the expansion ot the 

through the lumenal tissue and the mounting ring to fixably 60 cylindrical device housing the anti-reflux valve, 

engage the two by then bending the staple points closed BRIEF DESCRIPTION OF THE DRAWINGS 
against the anvil. Typically, the head contains a series of 

staples which can be driven by activation of a handle FIGS. 1A, IB and 1C are views of an anti-reflux valve 

operated outside the patient's mouth to drive the staples prosthesis of the present invention showing the side, front 

through the esophageal tissue to engage the mounting ring of 65 and top of the prosthesis, respectively, 

the prosthesis. Force supplied to these staples drives them FIGS. 2A and 2B show self-mounting anti-reflux valve 

through the esophageal tissue, the mounting ring and against prostheses having (A) a single row array of tissue anchors 
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and (B) a double rowed array of tissue anchors radially are approximately opposed or spaced apart for compressing 

disposed and projecting outwardly from the mounting ring. and stapling the received tissue of the lumen wall to the 

FIGS. 3A and 3B are perspective views of an alternative mounting ring of the prosthesis, 

prosthesis of the preseni invention (A) showing the mount- TIG. 10 is a perspective view of the surgical stapler 

ing ring having a single row array of tissue anchors or staple $ showing the stapler head in the distal position with a valve 

points projecting axially from the mounting ring wherein the prosthesis received on the head. 

staple crosspieces are substantially langential with respect to |7| G u ^ a v ; ew 0 r a self-anchoring valve prosthesis 

the mounting ring, and (B) showing a partially cut-away showing a metal mesh memory material housing containing 

view of the mounting ring. an anti-reflux valve. 

FIGS. 4 A and 4B are perspective views of an alternative 10 
prosthesis of the present invention (A) showing the mount- DETAILED DESCRIPTION OF THE 
ing ring having a double rowed array of staple points or INVENTION 
tissue anchors projecting axially from the mounting ring ^ exemplified by the figures, the present invention 
wherein the slaple crosspieces are transverse to the mount- provides a peroral prosthesis system for treatment of gas- 
ing ring so that a pair of respective staple points on either 15 ^oesophageal reflux disease (GERD) in a patient comprising 
end ofeachcrosspiece are disposed on opposite sides of the an anti-reflux valve prosthesis, and a peroral implantation 
mounting ring, and (B) showing a cut-away view of the tool for pe rorally inserting and positioning the valve pros- 
mounting ring. thesis at the distal end of the lumen of the esophagus, and 

FIGS. 5A and 5B are views of the memory material of a ^ implanting or fixing the valve prosthesis to the lumen wall, 

mounting ring shown in the normally open position (A) and 20 Referring to FIG. 1, in one preferred embodiment, the 

in the compressed position (B). anti-reflux valve prosthesis 11 of the present invention has a 

FIGS. 6A-6E are a series of cross-sectional views show- mounting ring 13. The inner diameter or central bore of the 

ing elements of the insertion tool and their relationship to a ring 13 is compatible with orthograde passage of ingested 

valve prosthesis in various stages of the implantation of the n$ (or swallowed) material through the lumen of the esophagus, 

prosthesis in the lumen of a patient's esophagus. " A one-way, an ti- re flux valve 21 depends from the mounting 

FIG. 6 A is a cross-sectional view of the distal end of the ring 13 by a valve skirt 22 which is a short section of 

implantation tool showing the relationship of the valve material connecting the mounting ring 13 with the cylinder 

prosthesis, held in a compressed configuration by the collar end of the valve 21. The one-way anti-reflux valve 21 

portion of the overtube, with the balloon and stylet in 30 permits the easy passage of ingested material through the 

pre-release position. bore of the mounting ring 13 in one direction, while imped- 

FIG. 6B is a side view of the distal end of the implantation ing the reflux of stomach content through the bore of the 

tool showing the relationship of the array of radial tissue mounting ring 13 in the other direction. Asuitable anti-reflux 

anchors to the collar portion of the overtube, and the v "lve 21 for practicing the present invention is a typical 

balloon/stylet combination inside the prosthesis. 35 milral or P' cus P id lv P e valve of a half-flaftened cylindrical 

FIG. 6C is a partial cross-sectional view of the distal end shape Such a shape is easily suspended from the mounting 

of the implantation tool showing the relationship of the ^ U ^ lts cylindrical end Other valves, as previously 

elements immediately upon disengagement of the collar disclosed are practicable in the preseni invention by the 

from the prosthesis/stylel combination. ordinar y skllied artlsan - 

FIG. 6D is a partial cross-sectional view of the prosthesis 40 The prosthesis 11 is generally constructed of and/or 

installation site in a patient's esophagus showing the balloon co f ted Wlth physiologically inert materials such as 

in an inflated condition and the engagement of the tissue polymcnc, ceramic or metallic materials. In a preferred 

anchors with the tissue of the esophagus. embodiment, the exterior surface ot the prosthesis has a 

n ^ . . 1 . l * x3 1 textured surface to promote adhesion and facilitate anchor- 

FIG. 6E is a cross-sectiona view ol .he ana-reflux valve ()f ^ ^ ^ ^ wa „ whik 

prosthesis in .place in a panels esophagus atler the balloon • 1)k jmerjor ^ ^ h jc (o 

has been deflated and the insertion tool removed. - ... t tU t , . ret ir -1 .u 

facilitate the orthograde passage of food and liquids there - 

FIGS. 7 is a perspective expanded view of the distal end lhf0Ugh ^ lhc exterior of the prosthesis can he made of 

of a circular surgical stapler for implantation of a valve or coaled with ra j croporoiLS ccr amic such as apatite, for 

prosthesis tool showing the relationship of the stapler head ^ cxample> hydroxyapatite, open- or closed-cell elastomer 

to the anvil and the location ol tissue engagement vacuum foams such as poiyurethane, for example, or the like. 

P orls - Smooth materials for the interior surfaces of the prosthesis 

FIG, 8A is a cross-sectional view of a section of a stapler generally include silicone, polytetrafluoroethylene and the 

anvil showing the relationship of the detent, staple bending ijj !tu> 

notch, the prosthesis mounting ring and skirt to the staple 55 Referring to FIGS. 2A-2B, the prosthesis 11 also includes 

P 01Dts ' a tissue anchor array 19 for fixing the mounting ring 13 of 

FIG. 8B is a top view of the same section of the stapler lnc prosthesis 11 to the lumen of the esophagus. The tissue 

anvil as FIG. XA, but without the prosthesis, showing the anchor array 19 extends radially outward from the axis of the 

relationship of the detent channel and the staple bending r i n g 13. In this embodiment, the tissue anchor array 19 is 

notches in the surface of the anvil, 60 comprised of barbed spikes 25 for piercing and engaging the 

FIG. 9A shows the relationship of the head and anvil of lumen wall of the esophagus. Hie tissue anchor array 19 can 

the circular surgical stapler after the staple head and anvil be comprised of at least eight spikes or points, but can have 

are approximately opposed or spaced apart and receiving the as many as forty or more spikes or points arrayed in a 

tissue of the esophageal lumen wall upon the application of plurality of rows. As shown in FIGS. 3B, 4B, 5Aand5B, the 

a vacuum to the stapler assembly. 65 mounting ring 13 is comprised of a memory material IS 

FIG. 9B shows the relationship of the head and anvil of shown in the form of a helical spring, and preferably 

the circular surgical stapler after the staple head and anvil includes a compliant and biologically inert coating 17 such 
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as silicone or polytetrafluoroethylene. The memory material 
15 and coating 17 form a combinalion which may be acted 
upon by a force and stretched or compressed from its 
original shape, but automatically returns substantially to the 
original shape upon removal of the force. FIGS. SAand 5B 
show a memory material 15 of a mounting ring 13 com- 
prising a "key-ring" configuration in the normally open 
position (A) and in the compressed position (B). 

Referring to FIGS. 6A-6E, in one preferred embodiment, 
the prosthesis system of the present invention includes an 
implantation tool 35 for holding and perorally inserting a 
prosthesis 11 down the lumen of a patient's esophagus to a 
position proximate the gastroesophageal junction, and fixing 
the proslhesis 11 to the lumen wall. In one preferred 
embodiment, the tool 35 comprises a flexible overtube 37, of 
a construction and length suitable for peroral insertion into 
the esophagus. At one end, the overtube 37 has an integral 
compression collar 39 and at the other end a handle (not 
shown). A compression collar 39 is integral to the collar end 
39 of the overtube 37, and provides a means for releaseably 
receiving the ring 13 of the prosthesis 11 in a compressed 
configuration. A hollow stylet 43 is slidably contained (or 
indwelling) in the length of the overtube 37 from end to end. 
At the collar 39 of the overtube 37, the stylet 43 has a 
balloon 45 attached. The bladder of the balloon 45 commu- 
nicates with the hollow of the stylet 43, and the balloon 45 
is inflatable by pressurizing the hollow of the stylet 43 with 
a gas or liquid inserted into the hollow from the handle end 
of the tool 35. 

Referring to FIG. 7, in another preferred embodiment, an 
alternative implantation lool 49 of I he present invention 
comprises an intralumenal circular surgical stapler 51, for 
holding and perorally inserting a prosthesis 11 down the 
lumen of an esophagus and fixing the prosthesis 11 to the 
lumen wall. The intra lumenal stapler 51 has a prosthesis 
holder 53 and is connected to a vacuum source (not shown) 
via a perforated tube 52. The stapler 51 comprises an anvil 
55 and a head 57 having surfaces which are opposed, 
separated and positionable relative to each other by means of 
a central, hollow draw shaft 59 connectedly disposed 
between them. The section of the draw shaft 59 between the 
head 57 and anvil 55 is supplied with through vacuum ports 
61. The vacuum ports 61 communicate the hollow of the 
shaft 59 with the gap between the anvil 55 and head 57. 
Further, the hollow of the draw shaft 59 communicates with 
a vacuum source outside the patient, which serves to apply 
a vacuum to the hollow of the draw shaft 59 which is 
communicated to the annular space between the anvil 55 and 
head 57 by means of the ports 61. 

Referring to FIGS. 8A and 8B, the anvil 55 has a circular 
anvil surface 63 inset with a detent channel 65 for receiving, 
holding and releasing, upon application of appropriate force, 
the mounting ring 13 of the proslhesis LI. The anvil 55 also 
has a plurality of notches 67 radially disposed in pairs, one 
on either side of the detent 65 for receiving and bending a 
staple point 71 of a staple 69. The stapler head 57 dispenses 
staples 69 radially across the mounting ring 13. The dis- 
pensed staples 69 pierce the periphery or valve skirt 22 of 
the prosthesis 11 with at least one point 71 of each staple. 
Each point 71 then engages an opposing notch 67 on the 
anvil surface 63, which bends the staple point 71 closing it 
about the mounting ring 13. 

Generally, when the prosthesis 11 is being inserted and 
positioned in the esophagus, the stapler 51 is configured with 
the anvil 55 and head 57 in a closed position. In the closed 
position, the anvil 55 and head 57 are drawn closely together 
upon the draw shaft 59 to enclose the mounting ring 13 of 
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the prosthesis 11. When the prosthesis 11 is in position for 
installation, the stapler 51 is configured in the fully open 
position, with the anvil 55 and head 57 spaced widely apart 
on the draw shaft 59. Referring to FIGS. 9A and 9B, in 
5 operation, when the prosthesis 11 has been positioned in the 
esophagus at the implantation site using tool 49, and the 
stapler 51 is configured in the fully open position (as in FIG. 
9A), a vacuum is applied to the interior of the draw shaft 59 
(see FIG. 7). The vacuum is communicated through the 

to perforated tube 52 via the vacuum ports 61. The vacuum 
pressure at the site draws the lumenal tissues of the esopha- 
gus between the head 57 and anvil 55 of the stapler 51, and 
up against the tube 52 (see FIG. 9 A). 

When the tissues have been drawn up against the tube 52, 

15 the anvil 55 and head 57 are carefully redrawn on shaft 59 
to an intermediate position containing an appropriate thick- 
ness of tissues in the gap between the head 57 and anvil 55. 
In this configuration, the lumenal tissue is juxtaposed with 
the mounting ring 13 of the prosthesis 11 and positioned for 

20 stapling. An appropriate gap contains a sufficient thickness 
of tissue in which to implant the prosthesis 11, and still be 
properly spanned by the staples 69 to engage the notches 67 
of the anvil 55 when driven by the head 57. 

It should be noted that the stapler head 57 does not have 

" 5 to dispense the staples 69 used to fix the ring 13 to the 
lumenal tissue. Alternatively, the staples 57 are integral with 
and radially disposed across the mounting ring 13 of the 
prosthesis 11 with their points 71 disposed generally parallel 
to the axis of the prosthesis 11, as shown in FIGS. 3 A and 

30 3B and 4A and 4B. In this embodiment, the head 57 is 
disposed on the distal end of the lool 49 and has a surface 
inset with the detent 65 for releaseably receiving the mount- 
ing ring 13 and staples 69 combination. The combination of 
the ring 13 and staples 69 is held in a configuration to engage 

" ,5 the notches on the anvil surface. After the staples 69 have 
been set and bent against the anvil 55, tnus implanting the 
mounting ring 13 in the lumen, the prosthesis 11 is released 
from the detent 65 by the force of the removal of the tool 49 
from the esophagus. 

In a preferred embodiment, the present invention provides 
a minimally invasive method of surgically treating gastro- 
esophageal reflux disease in a patient comprising the steps of 
inserting the present peroral prosthesis system down the 

A5 lumen of the esophagus of a patient to be treated; positioning 
the valve prosthesis 11 of the system at an appropriate 
position in the esophagus approximate the gastroesophageal 
junction of the patient; operating the lool and fixing the 
valve prosthesis 11 in place in the esophagus of the patient; 

50 removing the implantation tool 51 of the peroral prosthesis 
system from the esophagus of the patient; and leaving the 
prosthesis 11 in situ in the lumen of the esophagus to treat 
the patient's gastroesophageal reflux disease. 

In a further preferred embodiment, the present invention 

55 is a kit for treating gastroesophageal reflux disease in a 
patient comprising a sterile or sterilizable package (not 
shown) containing the peroral prosthesis system of the 
present invention and preferably accompanied with instruc- 
tions for its handling and use. 

60 Referring to FIG. 11, in another preferred embodiment, 
the present invention provides a valve prosthesis 81 com- 
prising a cylindrical housing 83 constructed of a memory 
material, in this example a metal mesh. Suspended within 
the interior of the cylindrical housing is an one-way valve 

65 21. The one-way valve 21 has a mounting ring 13 which is 
fixed to the interior wall of the housing. Preferably, the 
mounting ring 13 is constructed of a compressible memory 
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material. A feature of this embodiment is the optional 
anti-inversion supports 85, one end of which is fixed to the 
lower portion of the valve 21 and the other end of which is 
fixed to the interior wall of the cylindrical housing 83. The 
supports 85 prevent I he valve 21 from inverting. 5 

While the above description contains many specifics, 
these should not be construed as limitations on the scope of 
the invention, but rather as exemplifications of preferred 
embodiments thereof. Many other variations are possible, 
which would be obvious to one skilled in the art. 10 
Accordingly, the scope of the invention should be deter- 
mined by the scope of the appended claims and their 
equivalents, and not just by the embodiments. 

What is claimed: 

1. A peroral prosthesis system for treatment of gastroe- 15 
sophageal reflux disease in a patient comprising: 

an anti-reflux valve prosthesis comprising: 

a mounting ring made of an expandable, compressible 
memory material; 

an anchor comprising staples for fixing the mounting ring 
in the lumen of the esophagus; and 

a one-way valve depending from the mounting rings for 
allowing orthograde passage of swallowed material, 
and impeding the passage of gastric content; and 25 

a peroral implantation tool for perorally inserting and 
positioning the prosthesis at a distal end of the lumen 
of an esophagus, and fixing the prosthesis to the lumen 
wall of the esophagus, comprising an intralumenal, 
circular surgical stapler, having an annular space con- 30 
necled to a vacuum source and a prosthesis holder. 

2. The system of claim 1 wherein the stapler comprises a 
head, an anvil axially positionabte from the head, a perfo- 
rated lube for drawing the lumen of the esophagus between 
the head and the anvil, and a holder for disengageably 55 
receiving a prosthesis mounting ring. 

3. The system of claim 2 wherein the stapler comprises: 
a stapler head for dispensing and driving staples; 

an anvil having a circular surface opposing the stapler ^ 
head, and inset with a channel for receiving and holding 
the mounting ring, and a plurality of notches radially 
disposed in pairs on opposite sides of the channel for 
receiving and bending staple points; and 

staples disposed in the head with points positioned across 45 
the mounting ring to engage the notches on the anvil 
surface. 

4. The system of claim 2 wherein the stapler comprise: 
a stapler head for dispensing and driving staples, having 

a surface inset with a channel for receiving and holding 50 

a mounting ring; 
staples, having staple points radially disposed across the 

mounting ring; and 
an anvil, having a circular surface opposing the stapler 

head, and a plurality of notches radially disposed in 55 

pairs for receiving and bending the staple points. 

5. The system of claim 2 wherein the stapler comprises: 
a stapler head for driving staples, having a surface inset 

with a channel for receiving and holding a mounting 6Q 
ring; 

a mounting ring, held in the channel, and having staple 
points integrally incorporated therein and radially pro- 
jecting from the mounting ring; and 

an anvil, having a circular surface opposing the stapler 65 
head, and a plurality of notches disposed for receiving 
and bending the staple points. 
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6. An anti-reflux valve prosthesis comprising: 
a mounting ring; 

an array of at least one row of tissue anchors presenting 
at least 8 points extending outward from the mounting 
ring, in the direction substantially parallel to the 
esophagus the anchors having staple points for engag- 
ing the lumen wall of an esophagus and fixing the 
mounting ring in the lumen of the esophagus; and 

a one-way valve depending from the mounting ring, for 
allowing orthograde passage of swallowed material, 
and impeding the passage of gastric content. 

7. The peroral prosthesis system of claim 1 wherein the 
prosthesis implantation tool comprises: 

a shaft having a distal stapler end and a proximal handle 
end; 

the intralumenal, circular surgical stapler connected to the 
distal end of the shaft, the stapler having a head, an 
anvil axially positionable from the head, the vacuum 
source adapted for drawing the lumen of the esophagus 
into the annular space between the head and the anvil, 
and the prosthesis holder adapted for disengageably 
receiving the mounting ring; 

a handle connected to the proximal end of the shaft, for 
receiving a vacuum and for manipulating and operating 
the stapler; and 

the shaft having internally disposed means for connecting 
the operation of the handle with the operation of the 
stapler. 

8. The system of claim 7 wherein the stapler further 
comprises: 

a stapler head for dispensing and driving staples; 

an anvil having a circular surface opposing the stapler 
head, and inset with a channel for receiving and holding 
the mounting ring, and a plurality of notches radially 
disposed in pairs on opposite sides of the channel for 
receiving and bending staple points; and 

staples disposed in the head with points positioned across 
the mounting ring to engage the notches on the anvil 
surface. 

9. The system of claim 7 wherein the stapler further 
comprises: 

a stapler head for dispensing and driving staples, having 
a surface inset with a channel for receiving and holding 
a mounting ring; 

staples, having staple points radially disposed across the 
mounting ring; and 

an anvil, having a circular surface opposing the stapler 
head, and a plurality of notches radially disposed in 
pairs for receiving and bending the staple points. 

10. The system of claim 7 wherein the stapler further 
comprises: 

a stapler head for driving staples, having a surface inset 
with a channel for receiving and holding a mounting 
ring; 

the mounting ring, held in the channel, and having staple 
points integrally incorporated therein and radially pro- 
jecting from the mounting ring; and 

an anvil, having a circular surface opposing the stapler 
head, and a plurality of notches disposed for receiving 
and bending the staple points. 

11. A minimally invasive method for surgically treating 
gastroesophageal reflux disease in a patient with the system 
of claim 1 comprising the steps of: 

perorally inserting the prosthesis received in a distal end 
of the implantation tool into an esophagus; 
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positioning the prosthesis adjacent to an esophageal junc- 
tion; 

fixing the prosthesis in place in the esophagus of the 
patient; 

removing the implantation tool from the esophagus; and " 
leaving the valve prosthesis in situ lo treat gastro- 
esophageal reflux disease. 

12. A kit for treating gastroesophageal reflux disease in a 
patient comprising: 

a package; 

the peroral prosthesis system of claim I housed within the 
package; and 

optionally, instructions for use of the peroral prosthesis 
system. 15 

13. The kit of claim 12 wherein the package and contents 
are sterile. 
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14. The anti-reflux valve prosthesis of claim 6 wherein the 
mounting ring comprises a helical spring and a biologically 
inter coating, 

15. The anti-reflux valve prosthesis of claim 14 wherein 
the anchors comprise a crosspiece between pairs of staple 
points and wherein the crosspieces are disposed within the 
coaling substantially tangentially with respect to the mount- 
ing ring. 

16. The anti-reflux valve prosthesis of claim 14 wherein 
the anchors comprise a crosspiece between pairs of staple 
points and wherein the crosspieces are disposed transversely 
through the coating so that a pair of respective staple points 
on cither end of each crosspiece are disposed on opposite 
sides of the coating. 

17. The invention of any of claim 1, 14, 15, 16 wherein 
the valve is selected from sleeve valves. 
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